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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

1. Claims 1,4-6, 10, 14-16, 20 are rejected under 35 U.S.C. 102(e) as being 
unpatentable over Shigehara et al. (U.S. Patent US 6,144,784). 

Regarding claims 1 , 14-16, 20, Shigehara teaches an add-drop multiplexer (fig. 
2), comprising: an optical transmission signal input port (fig. 2, Cin) adapted to receive a 
wavelength division multiplexed optical transmission signal (fig. 2, A/I-Xn); an optical 
transmission signal output port (fig. 2, Cout) adapted to output at least a portion of the 
wavelength division multiplexed optical transmission signal (fig. 2, A,1-^n); an add-drop 
optical channel port (fig. 2, Cb) adapted to receive an optical add channel (fig. 2, XI) and 
output an optical drop channel (fig. 2, Aj); and a wavelength selective optical filter (fig. 

2, FG) arranged between the optical transmission signal input port (fig. 2, Cin), the 
optical transmission signal output port (fig. 2, Cout) and the optical add-drop channel 
port (fig. 2, Cb), wherein the wavelength selective optical filter (fig. 2, FG) reflects optical 
channels that will continue through the add-drop multiplexer along a transmission line to 
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the optical transmission signal output port (fig. 2, M-XM , and permits an 

optical channel (fig. 2, X\) that is to be dropped to pass through. 

Regarding claims 4-5, Shigehara further teaches an optical coupler (fig. 3, 4) with 
the optical transmission signal input port and the wavelength selective optical filter, and 
the optical coupler is an optical circulator (fig. 3, 4; column 5, lines 36-37). 

Regarding claim 6, Shigehara further teaches the wavelength selective optical 
filter comprises an optical fiber having a fiber Bragg grating (fig. 3, FG) therein, the fiber 
Bragg grating having a reflecting band corresponding to an optical channel permitted to 
pass through the add-drop multiplexer (column 5, lines 44-48). 

Regarding claim 10, Shigehara further teaches that the wavelength selective filter 
comprises an optical fiber having a plurality of fiber Bragg gratings (fig. 18, FG1-FGn) 
therein arranged in series, at least one of the fiber Bragg gratings (fig. 18, FG1) having 
a transmission characteristic different from a transmission characteristic of a second 
one (fig. 18, FG3) of the fiber Bragg gratings (column 14, lines 8-11). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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2. Claims 2, 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shigehara et al. (U.S. Patent US 6,144,784) and in view of Takahashi et al. (U.S. Patent 
Application Publication US 2001/0030786 A1). 

Regarding claim 2, Shigehara further teaches an add-drop multiplexer (fig. 5) 
further comprises a control mechanism (fig. 5, CNT) for variably controlling the 
characteristic of the optical filter (fig. 5, FG). Shigehara differs from the claimed 
invention in that Shigehara does not specifically teach that the add-drop multiplexer 
further comprising a wavelength tracker and stabilizer in optical communication with the 
wavelength selective optical filter. However, Takahashi teaches an add-drop 
multiplexer comprising a wavelength tracker (fig. 1 , element 20, detectors 1 and 2, 
elements 21 , 22, and 23) and stabilizer (fig. 1 , element 23, 24, and 17) in optical 
communication with the wavelength selective optical filter (fig. 1 , 15) to track and 
stabilize the wavelength. Therefore, it would have been obvious for one of ordinary skill 
in the art at the time when the invention was made to apply the wavelength tracker and 
stabilizer as it is taught by Takahashi and incorporate the tracker and stabilizer with the 
control mechanism in the add-drop multiplexer taught by Shigehara in order to keep 
wavelengths of the pass through channels not changed via variation in the ambient 
temperature. 

Regarding claims 7-8, Takahashi further teaches a tuning element (fig. 1,17). 
Takahashi further teaches the tuning element comprises a mechanical strain element 
attached to the optical fiber that has the fiber Bragg grating (paragraph 0024). 
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Regarding claim 9, Takahashi further teaches tuning element can be a thermal 
element in thermal contact with the fiber Bragg grating (paragraph 0042, lines 16-22). 

3. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shigehara et al. (U.S. Patent US 6,144,784) and in view of Feuer et al. (U.S. Patent US 
6,751,372 B2). 

Regarding claim 1 1 , Shigehara further teaches that the wavelength selective filter 
comprises a plurality of optical fibers, each comprising a fiber Bragg grating and the 
fiber Bragg gratings are arranged in parallel (fig. 19, FG11-FG1n, FG21-FG2n, FG31- 
FG3n). The add-drop multiplexer by Shigehara differs from the claimed invention in that 
Shigehara does not specifically teach that the wavelength selective filter comprises an 
optical multiplexer with the optical signal input port and the plurality of optical fiber 
Bragg gratings. However, Feuer teaches an add/drop multiplexer using an optical 
multiplexer (fig. 4, 302) to a plurality of filters (fig. 4, F1-F3). Therefore, it would have 
been obvious for one of ordinary skill in the art at the time when the invention was made 
to apply an optical multiplexer as it is taught by Feuer to replace the multiport circulator 
in the add-drop multiplexer taught by Shigehara, and connect the multiplexer between 
the input port and plurality fiber Bragg gratings, since both the combination of a 
multiplexer and a plurality of parallel fiber Bragg gratings and the combination of the 
multiport circulator and a plurality of parallel fiber Bragg gratings have the equivalent 
results in this particular case and the selection of any of these known equivalences 
would be within the level of ordinary skill in the art. 
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4. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shigehara et al. (U.S. Patent US 6,144,784) and in view of Cao et al. (U.S. Patent US 
6,778,780 B1). 

Regarding claim 12, the add-drop multiplexer by Shigehara differs from the 
claimed invention in that Shigehara does not specifically teach that the add-drop 
multiplexer further comprising an interleaver disposed between the optical transmission 
signal input port and the wavelength selective optical filter, the interleaver adapted to 
split an optical signal from the optical signal input port into a plurality of optical signals to 
be directed to the wavelength selective filter. However, Cao teaches an optical device 
(fig. 8) comprising an optical interleaver (fig. 8, 802) to splits an optical signal from the 
optical input port into a plurality of optical signals. Therefore, it would have been 
obvious for one of ordinary skill in the art at the time when the invention was made to 
apply the optical interleaver as it is taught by Cao in the add-drop multiplexer taught by 
Shigehara in order to couple the optical signal to the wavelength selective filters. 

5. Claims 13, 21-22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shigehara et al. (U.S. Patent US 6,144,784) and in view of Roberts et al. (U.S. 
Patent US 6,411,417 B1). 

Regarding claims 13, 21-22, the add-drop multiplexer by Shigehara differs from 
the claimed invention in that Shigehara does not specifically teach that the add-drop 
multiplexer further comprising an optical amplifier and channel equalizer in 
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communication with the wavelength selective optical filter and the optical transmission 
signal output port. However, Roberts teaches an optical amplifier (fig. 1 , 4 and 5) with 
adaptive equalizer (fig. 1 , 7). Therefore, it would have been obvious for one of ordinary 
skill in the art at the time when the invention was made to apply the optical amplifier with 
adaptive equalizer taught by Roberts in the add-drop multiplexer taught by Shigehara in 
order to compensate attenuation caused by the optical add-drop multiplexer. 

6. Claims 23, 25-28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Takahashi et al. (U.S. Patent Application Publication US 2001/0030786 A1 ) and in 
view of Yang et al. (U.S. Patent US 6,704,509 B1 ). 

Regarding claim 23, Takahashi teaches an add-drop multiplexer comprising an 
optical signal input port (fig. 1 , 13a), a tunable band-reflecting optical filter (fig. 1, 15) in 
optical communication with the input port; a wavelength tracker (fig. 1, element 20, 
detectors 1 and 2, elements 21 , 22, and 23) and stabilizer (fig. 1 , element 23, 24, and 
17) in optical communication with the wavelength selective optical filter (fig. 1 , 15) to 
track and stabilize the wavelength. Takahashi differs from the claimed invention in that 
Takahashi do not specifically teach that the wavelength tracker and stabilizer comprises 
an optical channel monitor having an absolute wavelength reference, the optical 
channel monitor providing absolute wavelength and intensity information of the optical 
channel reflected by the wavelength selective optical filter. However, Yang teaches a 
compact optical channel monitor (OCM) (fig. 1) having an absolute wavelength 
reference (fig. 1 , 34). The OCM can provide the absolute wavelength and intensity 
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information of the optical channels monitored (fig. 4B). Therefore, it would have been 
obvious for one of ordinary skill in the art at the time when the invention was made to 
apply the OCM taught by Yang in the add-drop multiplexer taught by Takahashi in order 
to monitor the performance of each of a plurality of channels of the signal stream 
propagated via an optical network. 

Regarding claim 25, Takahashi further teaches the band-reflecting optical filter 
comprises a fiber Bragg grating (fig. 1) 

Regarding claim 26, Takahashi further teaches the tuning element comprises a 
mechanical strain varying assembly (paragraph 0024). 

Regarding claim 27, Takahashi further teaches the wavelength tracker and 
stabilizer comprising a temperature varying assembly (paragraph 0042, lines 16-22). 

Regarding claim 28, Shigehara further teach an add channel input port (fig. 3, 
Cin) in communication with the reflected light from the tunable band-reflecting optical 
filter (fig. 3, FG). 

7. Claims 29-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takahashi et al. (U.S. Patent Application Publication US 2001/0030786 A1) and in view 
of Yang et al. (U.S. Patent US 6,704,509 B1 ) and further in view of Roberts et al. (U.S. 
Patent US 6,41 1,417 B1). 

Regarding claims 29-30, the modified add-drop multiplexer by Takahashi, and 
Yang differs from the claimed invention in that Takahashi, and Yang do not specifically 
teach that the modified add-drop multiplexer further comprising an optical amplifier and 
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channel equalizer. However, Roberts teaches an optical amplifier (fig. 1 , 4 and 5) with 
adaptive equalizer (fig. 1 , 7). Therefore, it would have been obvious for one of ordinary 
skill in the art at the time when the invention was made to apply the optical amplifier with 
adaptive equalizer taught by Roberts in the modified add-drop multiplexer by Takahashi, 
and Yang in order to compensate attenuation caused by the optical add-drop 
multiplexer. 

8. Claims 31 , 34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stephens (U.S. Patent US 6,538,783) in view of Shigehara et al. (U.S. Patent US 
6,144,784). 

Regarding claim 31, Stephens teaches an optical system including add-drop 
devices (fig. 1b) comprising: a plurality of transmitters (fig. 1b, 14's); an add-drop 
multiplexer (fig. 1b, 12) in communication with the plurality of transmitters; an optical 
transmission line (fig. 1b, 18) in communication with the add-drop multiplexer; an 
optical demultiplexer (fig. 1 b, 23) in communication with the optical transmission line; 
and a plurality of receivers (fig. 1b, 16's) in communication with the optical 
demultiplexer. Stephens differs from the claimed invention in that Stephens does not 
specifically teach the add-drop multiplexer comprises: an optical transmission signal 
input port adapted to receive a wavelength division multiplexed optical transmission 
signal; an optical transmission signal output port adapted to output at least a portion of 
the wavelength division multiplexed optical transmission signal; an add-drop optical 
channel port adapted to receive an optical add channel and output an optical drop 
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channel; and a wavelength selective optical filter arranged between the optical 
transmission signal input port, the optical transmission signal output port and the optical 
add-drop channel port, wherein the wavelength selective optical filter reflects optical 
channels that will continue through the add-drop multiplexer along a transmission line to 
the optical transmission signal output port and permits an optical channel that is to be , 
dropped to pass through. However, as discussed in claim 1 above, Shigehara teaches 
an add-drop multiplexer comprises an optical transmission signal input port adapted to 
receive a wavelength division multiplexed optical transmission signal; an optical 
transmission signal output port adapted to output at least a portion of the wavelength 
division multiplexed optical transmission signal; an add-drop optical channel port 
adapted to receive an optical add channel and output an optical drop channel; and a 
wavelength selective optical filter arranged between the optical transmission signal input 
port, the optical transmission signal output port and the optical add-drop channel port, 
wherein the wavelength selective optical filter reflects optical channels that will continue 
through the add-drop multiplexer along a transmission line to the optical transmission 
signal output port and permits an optical channel that is to be dropped to pass through. 
Therefore, it would have been obvious for one of ordinary skill in the art at the time 
when the invention was made to apply the modified add-drop multiplexer taught by 
Shigehara in the system taught by Stephens in order to provide add-drop multiplexer 
compatible with dense WDM optical communication systems. 

Regarding claim 34 Shigehara further teaches the wavelength selective optical 
filter comprises an optical fiber having fiber Bragg grating (fig. 3, FG), the fiber Bragg 
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grating have a reflecting band corresponding to an optical channel permitted to pass 
through the add-drop multiplexer. 

9. Claims 32, 35-38 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Stephens (U.S. Patent US 6,538,783) in view of Shigehara et al. (U.S. Patent US 
6,144,784) and in view of Takahashi et al. (U.S. Patent Application Publication US 
2001/0030786 A1). 

Regarding claim 32, the modified optical communication system by Stephens 
and Shigehara differs from the claimed invention in that Stephens and Shigehara do not 
specifically teach that the add-drop multiplexer in the optical communication system 
further comprising a wavelength tracker and stabilizer in optical communication with the 
wavelength selective optical filter. However, Takahashi teaches an add-drop 
multiplexer comprising a wavelength tracker (fig. 1 , element 20, detectors 1 and 2, 
elements 21, 22, and 23) and stabilizer (fig. 1 , element 23, 24, and 17) in optical 
communication with the wavelength selective optical filter to track and stabilize the 
wavelength. Therefore, it would have been obvious for one of ordinary skill in the art at 
the time when the invention was made to apply the wavelength tracker and stabilizer as 

4 

it is taught by Takahashi in the modified optical communication system by taught 
Stephens and Shigehara in order to keep wavelengths of the pass through channels not 
changed via variation in the ambient temperature. 

Regarding claim 35, the modified optical communication system by Stephens 
and Shigehara differs from the claimed invention in that Stephens and Shigehara do not 
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specifically teach that the add-drop multiplexer in the optical communication system 
further comprises a tuning element disposed proximate the optical fiber Bragg grating. 
However, Takahashi teaches an add-drop multiplexer comprising a tuning element 
disposed proximate the optical fiber Bragg grating (fig. 1, element 23, 24, and 17). 
Therefore, it would have been obvious for one of ordinary skill in the art at the time 
when the invention was made to apply the tuning element as it is taught by Takahashi in 
the modified optical communication system taught by Stephens and Shigehara in order 
to adjust the wavelengths of the pass-through and dropped channels. 

Regarding claim 36, Takahashi further teaches a tuning element (fig. 1 , 17). 
Takahashi further teaches the tuning element comprises a mechanical strain element 
attached to the optical fiber that has the fiber Bragg grating (paragraph 0024). 

Regarding claim 37, Takahashi further teaches tuning element can be a thermal 
element in thermal contact with the fiber Bragg grating (paragraph 0042, lines 16-22). 

Regarding claim 38, Shigehara further teaches that the wavelength selective filter 
comprises an optical fiber having a plurality of fiber Bragg gratings (fig. 18, FG1-FGn) 
therein arranged in series, at least one of the fiber Bragg gratings (fig. 18, FG1) having 
a transmission characteristic different from a transmission characteristic of a second 
one (fig. 18, FG3) of the fiber Bragg gratings. 

10. Claim 39 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stephens (U.S. Patent US 6,538,783) in view of Shigehara et al. (U.S. Patent US 
6,144,784) and further in view of Takahashi et al. (U.S. Patent Application Publication 
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US 2001/0030786 A1) and further in view of Feuer et al. (U.S. Patent US 6,751,372 
B2). 

Regarding claim 39, Shigehara further teaches that the wavelength selective filter 
comprises a plurality of optical fibers, each comprising a fiber Bragg grating and the 
fiber Bragg gratings are arranged in parallel (fig. 19, FG11rFG1n, FG21-FG2n, FG31- 
FG3n). The modified optical communication system by Stephens, Shigehara, and 
Takahashi differs from the claimed invention in that Stephens, Shigehara, and 
Takahashi do not specifically teach that that the wavelength selective filter comprises an 
optical multiplexer with the optical signal input port and the plurality of optical fiber 
Bragg gratings. However, Feuer teaches an add/drop multiplexer using an optical 
multiplexer (fig. 4, 302) to a plurality of filters (fig. 4, F1-F3). Therefore, it would have 
been obvious for one of ordinary skill in the art at the time when the invention was made 
to apply an optical multiplexer as it is taught by Feuer in the modified optical 
communication system taught by Stephens, Shigehara, and Takahashi, and connect the 
multiplexer between the input port and plurality fiber Bragg gratings in order to reduce 
the complexity of the system. 

1 1 . Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stephens (U.S. Patent US 6,538,783) in view Shigehara et al. (U.S. Patent US 
6,144,784) and further in view of Takahashi et al. (U.S. Patent Application Publication 
US 2001/0030786 A1) and further in view of Cao et al. (U.S. Patent US 6,778,780 B1). 
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Regarding claim 40, the modified optical communication system by Stephens, 
Shigehara, and Takahashi differs from the claimed invention in that Stephens, 
Shigehara, and Takahashi do not specifically teach that the modified add-drop 
multiplexer further comprising an interleaver disposed between the optical transmission 
signal input port and the wavelength selective optical filter, the interleaver adapted to 
split an optical signal from the optical signal input port into a plurality of optical signals to 
be directed to the wavelength selective filter. However, Cao teaches an optical device 
(fig. 8) comprising an optical interleaver (fig. 8, 802) to splits an optical signal from the 
optical input port into a plurality of optical signals. Therefore, it would have been 
obvious for one of ordinary skill in the art at the time when the invention was made to 
apply the optical interleave as it is taught by Cao in the modified optical communication 
system taught by Stephens, Shigehara, and Takahashi in order to increase the channel 
spacing of the optical signals before coupled into the wavelength selective filters. 

12. Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stephens (U.S. Patent US 6,538,783) in view of Shigehara et al. (U.S. Patent US 
6,144,784) and further in view of Takahashi et al. (U.S. Patent Application Publication 
US 2001/0030786 A1) and further in view of Roberts et al. (U.S. Patent US 6,41 1,417 
B1). 

Regarding claim 41, the modified optical communication system by Stephens, 
Shigehara, and Takahashi differs from the claimed invention in that Stephens, 
Shigehara, and Takahashi do not specifically teach that the modified add-drop 
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multiplexer in the optical communication system further comprising further comprising 
an optical amplifier and channel equalizer in communication with the wavelength 
selective optical filter and the optical transmission signal output port. However, Roberts 
teaches an optical amplifier with adaptive equalizer (fig. 1). Therefore, it would have 
been obvious for one of ordinary skill in the art at the time when the invention was made 
to apply the optical amplifier with adaptive equalizer in the modified optical 
communication system by Stephens, Shigehara, and Takahashi in order to compensate 
attenuation caused by the optical add-drop multiplexer. 

Allowable Subject Matter 

13. Claims 3, 17-19, 24, 33 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

14. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Huber (U.S. Patent US 5,579,143) discloses an optical system 
with tunable in-fiber gratings. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quan-Zhen Wang whose telephone number is (571) 
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272-31 14. The examiner can normally be reached on 8:30 AM - 5:00 PM, Monday - 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on (571) 272-3022. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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